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difficult to give indications for recognizing from this appearance the approxi-
mate carbon content. Only long practice and continuous and attentive
observation of the bars of the different classes permits the most able workmen
to make a good classification on the basis of this primitive method of obser-
vation.

An inexperienced eye can recognize with certainty only very highly
carburized bars, from 1.5 to 2% of carbon, by examining the surfaces of
fracture of the non-hardened bars. These are characterized in such high
carbon steels by the presence of many brilliant plane surfaces of cleavage,
due to the fact that the fracture is effected chiefly along the brittle laminas
of cementite (Fe3C) which penetrate in great quantity the mass of steels
highly carburized by cementation.

Moreover, not all manufacturers make so minute a classification of their
products. Many of them begin by leaving aside the bars not sufficiently
cemented, those that remain almost as malleable as the original iron, and
those which have undergone a more or less deep refining; both the former and
the latter are subjected again to another cementation. Then they also
leave aside the bars which have undergone incipient fusion, and limit them-
selves to subdividing the others into three groups, according to their degree of
carburization.

As regards the appearance of the external surface and of the surfaces of
fracture of all cemented bars in general, two essential characteristics are
present, easily recognized even by those who have not such an experienced
eye as is necessary to make the classification to which I have just referred.
The first consists in the fact that the surface of cemented wrought iron bars
no longer has the metallic appearance, the continuity and the uniformity
which the iron bars had before the cementation; but it is coarsely opaque, of
brown color, and covered with "blisters" or "beads" varying in size from a
pea to a walnut, scattered over the whole surface of the bars.

It is considered an indication of good quality in the product when these
"beads," "bubbles" or "blisters" are small, uniform, uniformly distributed
over the surface of the bars, and especially when they do not collect in marked
abundance along definite lines.

To these characteristic blisters are due the names by which cement steel
bar is designated in various languages. Thus, in English it is called blister
steel; in French, acier poule; and in German, Blasenstahl.1

iln the report containing propositions for "a uniform nomenclature of iron and steel"
presented in September, 1909, by M. H. Howe and A. Sauveur before the Congress of
International Associations for Testing Materials, acier poule or blister steel is defined
simply as "steel obtained by carburizing wrought iron (ferro saldato} by heating it in con-
tact with substances rich in carbon," and it is added that "it can likewise be obtained by
carburizing a steel of low carbon content."

The authors of the report consider that any steel obtained by cementation should be
called blister steel or acier poule> whether it shows the characteristic blisters or not.